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O (54) riUt: MULTIPUi-LAYERlTD PATCtiKS W)R nOiTH WHITENING 

(57) Abstmet: H'hc prcscni invention r&1ulu>; U) a dry type patch for teeth whiicning with mulUplc-liiycred blrucluic of (hroc or more 
$Q Iflyon. MapB pvTiicqlnrly, in the dry type patch, a oontaci acihcitivc layer conuiins no peroxide aitd comprises a hydmpMfio glasss 
^ p<ilynicr as a btise ))(}lytner :io lhai U may hove subsianUal ntlhrsivD suvngth when hydrnicd by water, an active muleriid nxcrvuvr 
Q layer comprises peroxide as a teeth whitening agent, ami a backing layer is impcnncablo to waier. The dry typo patch of the present 

ipvcntinn has a superior teeili wintuning cITccl and an cstoctleDl smhility of pecuxide in ilic pulcli ai a iiigh iccnpcralurc since ihc 
!^ pcroxide-coQtitiiung layer is covered with and protoctcd by oilier hyers. 



PAGE 31l68'RCVDATSri1/20054:52:19PM (Eastern Dayll9Mrnne]'SVR:USPT0{^ 



MAY-1 1-2005 WED 02:59 PM HORKHAN NYDEGGER FAX NO. 8013281707 P. 32 

wo 03/000216 PCr/KR02/01189 

1 

MULITPLF^LAYERED PATCHES FOR TESTH WBTf ENING 
Teclmlcftl Field 

The pi csent invention relates to a dry type patch that removes stains of teeth 
5 end wMtcns teeth only through attechment to the teellu More particularly, it relates 
to a dry type patch comprising a peroxide, known as an excell«3t teeth whitening 
agent, which is capable of remaining in the attached site for a desked period of titne^ 
thereby achieving a tcetli whitening effect in a short period of thne. In particular, 
the dry type patch of the present mvention consists of mnlti-layer structure having 
10 three or more layers, which has exceJlent adhesive strength and peel-off property, 
and is thereby being convcni^t to use. Further, it has good stability at a high 
temperature and good ability to niaintam shape during storage, which makes it 
comfortable to cany. In addition, due to the dry nature of the patch, the petoxide- 
containing layer does not stick to tfie user's hands or face dormg the process of its 
15 altachmont to tfie teeth. Further, sfaicc the patch coinpriscs three or more layers, the 
peroxide-containing layer is coveted with aud protected by other layers, which 
improveis its safety to human tissue. 

Background Art 

20 As people's interest in whiti^ng their teedi increases^ a number of 

toothpastes having teeth whiteuing effect have become commercially available. 
However, even tfaou^ the toothpaste contains a teeth \^iutemng agent having good 
performance, it is hard to achieve significant whitening dfeet in a short period of 
time by brushing teeth with only 1 to 3 minutes of contact time between teetix and 

25 toodipaste. 

Recently, in order to solve the above problems^ a number of patent 
applications related thereto have been filed and teeth whitening products of various 
fonmdations have appeared on the market. 
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For example, in the case of professional whitening gel, a dmtist 
tnanufaclures an individualizisd mouth tray, which precisely fits the teeth of the 
patient. The patient qjplies flie whitening gel m a prescribed anriount lo inner wbIIs 
and trough of the tray following instructions at home. Therefore, this wHtenmg 
S metliod has disadvantages in terms of convenience and cost* Furthermore, this 
mcQiod may present problems with safety and comfort, since the surplus peroxide 
gel and the mouth tray itself may cause irritation or damage to the gunis or oral 
cavity. 

In order to solve these problems, Japanese Patent No, 10^017,448, assigned 

10 to Lion Coip. discloses a sheet-shaped oral plaster, which comprises a teeth adhesive 
layer and supporting layer, A whitening agent used in the plaster includes kojic 
acid and derivatives thei'eof, ascorbic acid and derivatives thereof, caibamide 
peroxide and the like, among which kojic acid and various salts thereof are 
described as being effective. However, tihe above-mentioned whitening agents 

15 have a strong acidity, which may cause irritation to oral cavity. Further, since 
these agents elTcct whitening at a high acidity, it is diflScutt to produce good 
whitening without irritation. When this two-layer patch structure contains a high 
reactivity material sodi as a whitening agent, its stability degrades at high 
tenrperature even though being stored with a release liner attached. 

20 US Patent Nos. 5,879,691, 5,891,453 and 5*989,569, and WO 98/55044, 

assigned to Procter & Gamble, disclose a delivery system for a teeth whitener, 
comprising a thin, transparent and flexible polyethylene strip having a professional 
whitenmg gel thereon, wherein the professional whitening gel is pr&^coated during 
the manufacturing process or applied to the strip or teeth directly heftire the 

25 attachment to the teeth. Since it does not use a mouth tray, the usage is facilitated 
and improved. Further, because the strip is Ihin and transparent its use does not 
present an obstacle to the daily life. However, the delivery system disclosed 
therein is a wet type wlutening layer constructed by using a teeth whitening 
substance along wi& a gelling agent, preferably caiboxypolymethylcnc, obtained 
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from B. F, Goodrich Cginpany under (be trade name of Carbopol, water. pH 
adjusting aficnt and additive carrier materials and applying the resultaiit highly 
viscous gel onto a strip of flexible polyefliylcne strip. When attaching and wearing 
flie system onto teeth, the teeth wlntening gd containing high concentration 
5 peroxide may adhere to at»d remain on bands^ tongue, gums and the liltc. That is, 
such wet typo gel systems have room for improvement in terms of handling. 
Further, in the two-layer embodiment consisting of a teeth whitening substance and 
strip, the peroxide stability is not sufficiently assured and the whitening effect may 
be diminished when stoned at a high tenq>crature or for a long period of lime. 
10 US Patent Nos. 5,310,563 and 5,639,445, assigned to Colgate-Pahnolive 

Company, disclose a dental formulation comprising an active component dispersed 
in a polysUoxane polymer composition, available under the trade name of Dow 
Coming 3179 Dilatant Compound by Dow Coming Corporation, which is attached 
to the teeth by pressing it against the teeth and gum, and is easily removed from the 
15 teeth. The two-layer embodiment has die active whitening component 
encapsulated in the polym^« TherefoFe, the stability of the active peroxide 
component can be improved to some degree. However, this product has a 
disadvantage in that the active ingredient cannot be easily released Irom the Dilatant 
Compound in a short period of time, and consequ^tly, an extended contact tune is 
2 0 required to obtain Hie desired teeth whitening efEect 

Therefore, there is a need for a dry ^e teeth whitening patch, which has 
improved peroxide stability at high temperature and safety to the human tissue 
doting its attachment to the teeffa. 

2 5 Disclosure of the Invention 

Therefore* it is an object of tlie present invenKion to provide a dry type teeth 
whitening patch, which provides sufficient contact tune between teeth whitening - 
agent and stains on surfaces of teeth, thereby achieving a teeth whitening effect in a 
short period of time. 
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It IS another object of the present invdzxtion to provide a dxy typo (ceth 
whitening patch which is saib when a user removes the patch ftom the release liner 
wllh his hands and fingers to atiach it to the sur&oe of his teeth, and to provide a 
patch where, when the patch is hydratcd by moisture on the surface of the teeth, a 
5 contact adhesive layer which does not contain the teetli whitening agent acqoires 
strong adhesiveness and siibsequently, an active material reservoir layer hydrates 
and begins to release the whitening agent 

It is a still arotber object of the present invention to provide a dry type teeth 
whitening patch which has a good peroxide stability at a high temperature, wherein 

ID the active niaterial reservoir layer containing peroxide, which is a whiting agent 
having n high reactivity, is protected by a contact adhesive layer. 

It is a further object of the present invention to provide a dry type teeth 
whitening patch which has excellent adhesive strength and peel-off proper^, and is 
comfortable during use and, thereby is convenient to iise. 

15 II is a still further object of the present invention to provide a dry type teeth 

whitening patch in which flie peioxide-contaiiung layer does not stick to hands or 
face during the process of its atCacbment to the teeth and <he peroxlde^containing 
layer is protected by oihot layers, thereby being safe to the human body. 

UliB above and other objects are accomplished by a diy type teelh wlutenxng 

20 patch of the present uxvention having multi-layer structure of three or more layers 
comprising a contact adhesive layer, an active material reservoir layer and a backing 
layer, iu which flie contact adhesive layer contains no teedi \iriiitening agmt, the 
contiust a<fiicsive layer con^riscs a hydtophiUc glass polymer as a base polymer so 
that it may have substantial adhesive strength when hydrated by water upon 

25 attachment to the teefli while having little or no adhesiveness before attachment to 
the teeth and subsequently, the active material reservoir layer under the contact 
adhesive layer begins to be hydrated and releases peroxide contained therein as a 
teeth whitening agent, the active material reservoir layer contains a peroxide 
stabilizer along with the peroxide, and the active material reservoir layer is protected 
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by one or more of tiie contact adhesive layer and the bat^king layer« thex^y 
pii)vidhig good peroxide stability. 

Tho present invention provides a novel dry type teeth whitening patch 
comprising peroxide as a teeth whitcnmg agent In particular, the present invention 
5 provides a dry type teeth whitening patch which has a mnhi-laycr stmcture of three 
or more layers comprising a contact adhesive layer which is substantially devoid of 
teeth whitening agent and consists essentially of a hydrophilic glass polymer, an 
active material reservoir layer which contains a peroxide as a teeth whitening agent 
and a backing layer, wherein when the patch is hydrated ia a moist oral cavity the 
10 contact adhesive lay«c acquires strong adhesive strength and tho active material 
reservoir layer also begins to be dissolved, thereby releasing the tc^ whitening 
agent. 

The dry type patch according to fbs present invention is convenient to use 
and, as compared to a conventional wet type 3>atcb, it is characterized in that the 

15 active material does not stick to ihe user's skin when the patch touches the hands or 
feco. Sttch advantage may be accomplished by a two-layer patch where it is 
manufactured as a dry type patch. However, in flie patch having a multi-tayer 
structure of three or more Uyers accordmg to the present invention, peroxide does 
not contact the user's skin, during ttio process of its attachment to the teeth, because 

20 the active material reservoir layer containing peroxide is protected by one or more 
layers. Rirthcr, the dry type patch according to tho present invention has excellent 
adhesive strength after bemg hydmtcd. so that, there is no difficulty in laughmg and 
talking, and attachm^ to the teeth can be mamtained for an extended period of tune 
to assm-e enough contact time between the teeth whitening agmt in the patch and 

25 stains on the teeth, thereby promoting rapid teeth whitening e£%ct 

The conventional patches for teeth whitening conqjrising pemxide usually 
have a two-layer stracture of an adhesive layer and a hacking layei*. The adhesive 
layer includes a teeto whitening agent and adhesive material. However, highly 
adhesive polymers generally used in the adhesive layer are poorly compatible with 
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peroxide. Such problems could be solved to some degree by construcling the patch 
as a diy type instead of wet type patch ajid usfaig a polymer cornpatible wifli 
peroxide or a peroxide stabih*zer. However^ there still remains a demand for 
improving the peroxide stability at a high temperalore. The present inventors 
5 provide a novel dry type patch consisting of multi-layer structure of three or more 
layers. 

According to the present invention, there is provided a dry type teeth 
whitening patch consisting of multi-layer stiucture of three or more layers 
comprising a contact adhesive layer, an active material reservoir layer and a backing 

10 layer* Hie contact adhesive layer contains no teeth whitening agent and comprises 
a hydiophilic glass pol3niier. The active material reservoir layer comprises 
peroxide as a teeth whitening agent and polymers having a good coxnpatibility with 
peroxide. Alternatively^ the active material reservoir layer comprises a polymer 
which has low compatibility with peroxide but enables peroxide to be stable at a 

15 liigh temperature when used with a peroxide stabilizer. Further, the backing layer 
is preferably impermeable to water in a manner similar to conventional two-layer 
patches. Tn the teefli whitening patch according to the present invention having 
multi-layer structmre of three or more layers^ the active material reservoir layer 
containing peroxide can be protected and die peroxide stability is inq>rDved. 

2 0 Farther, even when a release liner is not provided, the active material resenroir layer 
containing peroxide is not ea^osed to the air, tbereby being safe and stable. 

The dry type teeth whitening patcb according to the present invention may 
fbriher comprise a peroxide activator in the contact adhesive layer, along with a 
protective layer between the contact adhesive layer and the active material reservoir 

25 layer containing peroxide. In this embodimexit, peroxide does not directly contact 
the peroxide activator in the fommlation* It is ordy when the patch is in use in ttie 
oral cavity that the peroxide activator promotes the whitening effect of peroxide to 
accomplish ^^tening effect in a short time period* 
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Accoiding to ibt present iavmtion^ there is also provided ftn embodiment 
wherein the contact adhesive layer cxjntains no peroxide activator, a second layer 
oontams a peroxide activator optionally along with other whitening agents such as 
papain or pyrophosphate, a third layer serves as protective layer^ and a fonrth 
5 becomes an active material reseivoir layer containing peroxide. 

In general, patches used for medical pniposc are divided into two 
categories: a wet type and a dry type. The wet typo patch is, for example, a 
hydrogel fbroiulation, or a formuladon formed by applying a gel to a backizig layer 
or immersing the backing layer in a solution. This type of patch is oharacterized in 

10 that the initial state of the formulation is wet since content of water or hnmoctant in 
tlie formulation is high. Meanwhile, the dry type patch is characterized in that the 
imtial state of the formulation is dry ednce it is prepared by dxy process and the water 
or humectant content in the formulation is low. For delivering a moisturizer or 
other medicinal componcnls to dry skin^ the wet type "patch is prefemble doe to its 

1 5 high content of water and flexibility. However, the wet type patch generally lacks 
adiiesive streaglh. 

The wet type patch is znanuikctnred by appl;^og a gel to fiie baddng layer 
or immersing the bonking layer in a sohition. A considerable amount of the gel 
layer may easily stick to die user's skin even when it briefly touches the skin during 

2 0 attachment to the teeth, There&rei the wet type patch is inconvenient to use and 
lacks safely. Moreover, a medicinal agent w a gel comprising a teeth whitening 
agent may sometimes pass through a supporting layer toward the 0|ipofiite side 
thereof* Especially, when a high concentration of peroxide is coated with a gel 
contnlnii^g a large amount of humectant, fho peroxide may stick to nndesired sites, 

2 5 such as hands, lips, gums, etc.. causing irritation' Further, if the humectant remains 
on the tongue^ the user niay have unpleasant feeling. 

There&ire, iu order to solve the above-described problems involved in the 
wet tyjw patches, the present inventors adbpt a dry type patch with a novel 
formulfltiQn. The dry type patch according to the present invention has advantages 
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in tbat it has a sufficient adhesive strength in a moist oral cavity tvhile xnneventing 
the teeth whiteniixg agent from adhering to hands or other places such as gums and* 
tongue in the oral cavity, thereby reducing any unpleasant feeling while being worn 
by the user. 

5 In order to produce such a dry type patch, it is necessary to select a 

polymer, which is able to acquire adhesiveness or strengthen its adhesiveness when 
hydrated by a small quantity of water at a desired place while having little or no 
adhesiveness in a dry state. Also, the polymer should begin to release a teeth 
whitening agent upon hydration. The inventors have discovered that hydrophilic 

1 0 gbss polymers have such properties and thus accomplished the present invention by 
employing hydrophilic glass polymer as a base polymer in a contact adhesive layer. 

The active material reservoir layer may contain such hydrophilic polymer 
as Dsed in the contact adhesive layer so that when hydrated by saliva it releases 
peroxide, after the contact adhesive layer is bydmted. Alternatively, the active 

15 material reservoir layer may contain such materials diat aie soluble in water and 
have good adhesiveness to &e teetfi and good compatibility with peroxide. For 
instance^ shellac releases an active material contained therein when it is dissolved in 
water. 

M the last layeri a backing l^er contains water-insoluble and water- 
2 0 impeimeable polymer as a film former in order to prevent the patch &om sticking to 
gmia$ or tongue and from deforming or being detached from teeth by saliva. 

The tcctti \^teidng e£Eect may be conliolled by adjusting the thickness of 
patch or by varying active ingredients. Since the patch according to the present 
invention is transparent, it is possible for user to observe oxygen bubbles generated 
25 by peroxide upon bleaching teeth or removing stains while wearing Qxe patch, and 
thereby to recognize visibly the whitening effect Also, the patdi strip is 
transparent and not conspicuous upon wearing, so that the user's daily life is not 
afTccted, 
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The matrix type patch of the prcscot inveation is intended to be attached not 
to skin or mucoufi menibrane, but to enaniel layer of teeth so as to supply a teeth 
wbitoniing agent to a surfece of teeth for a sufBcient time to whiteai &e teeth. The 
piiaeiple for providiug that die patch is attached to teeth and a whitening ag^t 
5 contained in the xnatrix is released onto the sur&ce of teeth is described below. 

In the field of transdennal dnig delivery systems with time lag, there has 
been suggested a transdermal formulation using moisture transpired from skin to 
release a drag when a predetermined time passes aflcr its attachment More 
particularly, a barrier impermeable to the drug is provided between drug reservoir 

10 and skin adhesion sur&ce in the transdermal formulation. When the formulation is 
attached to skin, the barrier is gradually hydrated by moisture transpired from skin, 
whereby its permeability to drug is inoreased. In this case, a hydrophilic glass 
polymer is used as the bairi^ material. 

The present inventors used a hydrophilic glass polymer In a contact 

15 adhesive layer of a matrix type patch so tbat tlie adhesive layer acquires 
adhesiveness or strengthens its adhesiveness when hydrated by moisture on the teeth 
while having little or no adhesive strength when stored or handled with hands to be 
attached to the tcedi. Most of such glass polymers, when hydrated, provide 
sufficient adhesive strengfli to enable tiie patch (o be fixed at the contact site of the 

20 teeth stufaca iTius, Bocording to the present invention, no additional means for 
fixmg the patch to the teeth is required to attain sufficient contact time between the 
whitening agent and teeth, sudi as a marginal adhesive strip to be folded onto the 
back side of teeth« Once the contact adhesive layer is Irydmted to have adhesive 
strength, the active material reservoir layer is subsequently hydrated and begins to 

2 5 release a teeth whitening agent. 

The patch of the present invention does not generate significant iiritation of 
gums or skin in the oral cavity evw though it directly contacts with them since it 
contauis a small amount of whitening agcmt In addition, ttic patch of the present 
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fnvecitlon Is attachable to teeth only, so HiaC whitening agent is not leleased onto 
gums, 

'ilmSt the dry type patch according to the present invention provides the 
above features by comprising multi-layer structure of three or more layers, wherein 
5 the contact adhesive layer contains a hydrophilic glass polymer, the active material 
reservoir layer contams peroxide and the baking layer is irapeimeablc to water. 

For these purposes, the polymers which can be used in the contact adhcRive 
layer of the patch according to the present invention includes polyalkylvinyl ether- 
inaleic acid copolymer (PVM/MA copolymer) such as Gantrcz AN 119, AN 139 and 
10 8-97, polyvinyl alcohol, polyacrylio iu:id, Poloxamer (poIy(ethylene oxide> 
poIy(propylene oxide>poly(ethyleae oxide) tiibloctc copolymer) 407 (Plutonic), 
polyvinyl pyrrolidone-vinyl acetate copolymer (PVP/VA copolymer) such as 
Luviskol VA and Plasdonc S PVPA^A, polyethylene oxide (Polyox), polyvinyl 
pyiroIidojiB (pVP, K-15-K-120), Polyquatemium-l 1 (Gafquat 755N), 
15 Polyqaatenrium-39 (Merquat phis 3330), carboxypolymcthyleno (Caibopol), 
hydroxypropylmethyl cellulose, hydroxyetliyl cclhiloso, hydroxypiopyl cdlulose, 
gelatm and alginate salt such as sodium alguiatc. The above-described polymers 
can be used alone or in mixtures thereof. Solvents for these polymers include 
water, eflianol or mixturca hereof/ Further, other organic solvents such as ethyl 
2 0 acetate, melljyleno chloride, isoptopyl alcohol, acctonitrile or mixtures thereof with 
varied ratios may be also used as a solvent 

The patdi to be attached onto teeth should be flexible enough (o be 
dcfonnablc so that it conforms to contours of teeth* Since some potymm have a 
l>oor flexibility, suitable plasticizers may be added Polyimpyleize glycol, 
2 5 glycerin, polyeOiylene glycol are generally used as the plastf ci^eis. 

For the active material reservoir layer containing peroxide, all the 
hydiopWlio polymers which may be used In the contact adhesive layer arc preferably 
used. In addition, shellac, a polymer used as enteric coatii^ material, which is 
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soluble in water at pH 6 or higher and is oonipatible with peroxide^ can be used in 
tbe active material reservoir layer. 

The above-described faydrophilic polymers may be used in fbe contact 
adhesive layer or other layers which contain no peroxide, without aflfecting the 
S stability of peroxide. Considering the peroxide stability at a high temperahxre in 
tbe patch formulation, however^ a hydtophiHc glass polymer which is compatible 
with peroxide is preferably used in the active mat^al reservoir layer containing 
peroxide. 

Hydrophih'c glass polymers such as polyvinyl pyrroUdone (PVP» K-lS-^K- 

10 120), polyquaternium-ll, polyquatcmium-39, polyvinyl pyrrolidoDe-vinyl acetate 
copolymer (PVPA^A copolymer) have good compatibility with peioxidc and are 
easily soluble in water, cdumol or mixtures thereof; They also have a good 
solubility in organic solvents. Accordingly, peroxide in tbe patch can be stabilized 
by using organic solvents alone or mbced with water, for example, by using the 

15 mixture of water and eflianol in die ratio of 9:1 fo 0:10, without using a stabilizer 
therefor. Polyethylene oxide» which is not soluble in etfaanol but easily soluble in 
water or otiier organic solvents, has good compatibiKty vnih peroxide. 

Polyvinyl pyrrolidone ^VP) is the most preferred hydiophific glass 
polymer to be used in the active material reservoir layer containing peroxide. It is 

20 believed that the good compatibility of polyvinyl pyirolidooe with peroxide results 
from tile atabilization of peroxide by fbnnation of complexes with polyvinyl 
pyrrolidone via hydrogen bonding. Among the available PVP, K-15~K-120 are 
used» and K-SO (PVP) is preferably used in the patch of flie present invention. & 
30 (PVP) is more preferable since higher gel content is desired in Ae efficiency 

2B upon producing by casthig method Preferably^ tlie PVP has a relatively high 
molecular weight* pielerably greater than about 500,000, more preferab^ greater 
than about 1,000,000. In a preferred embodiment, PVP having a molecular weight 
of 1,270,000 is used. Further, peroxides are found to be compatible witii polymers 
having quaternary ammonium structure, sud) as polyquatemmm. 
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According to the present invention^ an organic solvent or mixtures of water 
and ethanol are used as solvent for adbesivo matorials. Gloss polymers which are 
highly compatible with peroxido arc typically so hydrophilic (hat they cannot be 
unifonnly coated on the snr&ce of release liner or ottier sheet. Aj) organic solvent 
5 or mixtures of water and ethanol can solve such problem so as to form a uniform 
sheet layer. When tiie above-mentioned polymeis whidi are highly compatible 
with peroxide are used, sufficient peroxide stability is obtained without using a 
stabilizer in the active material reservoir layer. 

The active material reservoir layer also has plasticizer for tiie same reason 
10 as in the contact adiiesive layer. Although a suitable plasticizer may vary 
according to the polymer used, polypropylene glycol^ glycerin, poly^ylene glycol 
are generally used. 

When a polymer of low compatibility with peroxide is used in the active 
material reservoir layer« a stabilizer is preferably added to overoome the expected 

15 problems. A peroTude stabilizer in the formulation is one or more selected from the 
group consisting of alkylaiyl sulphonatcs, alkyl sulphonate3> alkyl carboxylates, 
alicyldiphenyloxide disulphonates, a series of Span such as Span 20 (soibitan 
monolaurate), Span 40 (sorbitan monopahnitateX Span 60 (scorbitan monoatearote). 
Span 80 (sotbitaoi monooleate) and Span 85 (sorbitan trioleate), FOB soibitan fbtly 

20 acid esters (TWEEN), glycerin Iklty acid esters, organic acid monoglycerides. 
sodium stearyl lactates and pofysoibates CPOE(20) sorbitan monolaurate, POB^O) 
sorbitan monostearate, POB(20) soibitan mooooleate, POE(20) socbitan tristearate, 
POE(20) soibitan trioleate). 

Ihe teeth whitening agent contaraed in the active material reservoir layer 

25 . may be selected fbom a group consisting of hydrogen peroxide, caxbamide peroxide, 
calcium peroxide, sodium percaibonate, sodium pecfaorate^ tettasodium 
pyrophospliate peroxidate and mixtures thereof. 

Oeneially, in tbc two-hyer patch having an adhesive layer containing 
peroxide as a whitening agent and a backmg layer, the peroxide contrat decreases as 
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time pas$es when the patch is stoied at a tenxpeFatare of 40 "C- Acoordine^y, the 
whitening effect of the patch in vitro is also observed to be lower, compared to a 
new patch. For a gel typo formulation, loss of peroxide over time is small oven 
wh^ excesfilvo polymer is used as a film-forming agent and a peroxide stabilizer js 
5 tiot added. Even when the fonauladon has low peroxide, stability, the desired 
effect can be obtained by n^ng a small amounl of chelating agents such as £DTA or 
sodhnn citrate^ Icnown as a coaunon peroxide stabilizer. 

In a teeth whitening patch wherein the solvent of the gel layer is evaporated 
to form a sheet-shaped patch, when a stabilizer is not used in the composition, the 

10 peroxide stability is diminished, compared to the gel type formulation, Tt is also 
ob$ervcd that the addition of a chelating agent results in a decrease in the peroxide 
stability of the patch, compared to a patch without a chelating agent Furthermore, 
even when using Deciaest phosphonates, which are known for fheir superior 
peroxide stabilizing effect, ^rninble peroxide stabilization cannot bo obtained. 

15 As described above, the reason why the peroxide stability in the patch 

differs in accordance with fonmilation type such as gel, liquid or sheet may be 
explained in a varied of ways. Accordmg to U, S, Patent No. 4,320,102, peroxide 
is described as being readily decomposed through a reaction catalyzed by a minimal 
amount of metal contained in the composition. There have been reported data 

2 0 showing that the presence of 0.1 mg of iron, 0.2 mg of copper, 0. 1 mg of magnesium 
or 0.02 mg of chromium per 1 t of peroxide will lead to decomposition of 
peroxide. A sheet-type patch formed by evaporation of the solvent in a solutioii> 
type or gcl-type patch would include a high content of metal on the (bin sheet of 
patch. Further, a sheetrtypc patch has a large surface arcai i^ch allows a high i^te 

25 of reaction on the surface, and also lowers the stability of the peroxide. 

The stabilizer used in the patch according to the present hivralion is mostly 
surfiiclant or emulsifier, which is considered to form miceilo and produce a 
preferable effect on the peroxide stabilissation of Ae product In practice, it was 
found that when gel is applied thinly over a large surface area, the residual amount 
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of pisroxide decreases ovct time, wUlo a gel of the same compositiQny oantaJned in a 
coutaincr, is stable at a relatively high temperature. 

However, according to the present iavcnlion^ it is possible to solve the 
problem assodated witib peroxide stability in the patch at a high temperature, by 
5 using a dry type patch having multi-layer structure of three or more layers in which 
the Ifvyer coutaimng peroxide is protected by the other layers. In a dry type patch 
having a two*Iayer stmctiire, the peroxide stability at a high tcmpemtuie may be 
improved by using a glass polymer havmg good cornpatibilit/ with peroxide in the 
adhesive layer and by nsmg peroxide stabilizer, when compared to the wet type 

10 patch. However, Ihe dry type patch having multi-layer structure of three or more 
layers according to the present invention can achieve even better peroxide stability. 

Further, the dry type patch according to the present invention may include a 
polyphosphate as an additional whitening agent along with peroxide in order to 
enhance the whitening e&act 

IB Polyphosphates which can be used in the present invention include one or 

more selected from a group consistiag of tetrasodium pyrophosphate (TSPP), 
sodium acid pyrophosphate (SAPP), sodium hcxamcLaphosphate (SHMP), sodimn 
tripolyphosphatc (STP), sodium potassium tripolyphospihate (SKTP)» teti'apotassium 
liyrophosphato (TKPP), acidio sodium noetapolyphosphate and acidic sodium 

2 0 polyphosphate. h\ general^ it is known that polyphosphate may be used eiXbctively 
as a tartar controller hi tootlqiaste to inhibit the formation of tartar or to remove 
tartar. Polyphosphate is also known as a good chelating agent to enhance the teeth 
whitening effect to some extent since it can cfiEectivoly remove stains formed on the 
surikce of the te^ especially those fonned of metal such as iron, caldum, 

25 magnesium, etc derived fiom foods or working circumstances. It has been found 
that polyphosphate used along with peroxide in the patch according to the present 
invention may inhibit tartar formation and remove tartar by lengftiening the cmtact 
time between teeth and polyphosphate. In practice, it is observed that when 
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attnching the patch of tho present inventioa to teeth, surfece of teedi and gaps 
between teelh get cleaned. 

Polymers which cau be wed in the backing layer of the patch according to 
the present invention include cellulose acetate pbthalate^ polyvinyl acetate, ethyl 
5 ceUubse, polymethyl metbacrylate, methacryloylethyl betain/methacrylate 
copolymer, commercially available under tbe tiade name of Ynkaformer 
manufactured by Mitsubishi, methaciylic acid copolymer^ such as Budragit L 100* 
Endrdgit L 125, Budragit L 100-55, Budragit L 30D-55, aminoalkyhnelhacrylale 
copolymers, such as Budragit E 100, Budragit B 125, Budvagii KL 100, Budragit KL 

10 30D) or mixtures tliereof In addition, a polymer used a5t enteric coating material, 
whicb is not dissolved at pH 6 to 8 in oral cavity may be used. 

In addition to the casting process using solvents, (sheets of ^ patch may be 
manufactured by an extrusion process using themioplastlc polymers. Considering 
the efficiency of manufecturing process, a thin and flexible sheet, which is ingolnble 

15 in water and Jmpcnneable to water, made of polyethylene (PB), etliylvinyl acetate 
(BVA), crhylvinyl alcohol, polyester or polyurefliane is preferably used as die 
backing layer, since it is possible to omit the manufacturing process of tibie backing 
byer. 

The backing layer may contain any plasticizer for the same reason in the 
20 contact adhesive layer and the active material reservoir layer. In this case, 
inchiding the plasticizei^s described above, such as propylene glycol, glycerin, 
polyethylene glycol. Mai^ kinds of plasticizer can be used depending on Ihe 
solvent used. For example, castor oil or bydrogenated castor oil may also be used. 
Further, upon attaching the patch of the present invention to teeth, in order 
25 to make the teeth visually white, any white pigment may be used in the backing 
layer. For example;, titanium dioxide, talc, faydroxyapatite, zinc oxide, or tnixturcs 
thereof may be used as the vi^iite pigment When tlicse pigments are not 
compatible with peroxide used as whitening agent, smfsxe-treated titanium dioxide 
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may be tised. fn addition, it is pcssibls to employ pearl material or pigments of a 
variety of colors depending on individaal tastes. 

In the teelh whitening patch, wbicb is directly attached onto teeth in oral 
cavity, taste or flavor is a veiy izxiportant factor. Further, unlike tootiipaste^ ft is 
5 removed some time after attachment to teeth, which lowers the fresh feeling with die 
lapse of time. On the other hand, the patch has the advantage that a specific flavor 
or taste lasts a long time since it may be attached for thirty minutes or longer at one 
time, unlilce toothpaste normally used for one to three minutes. According to the 
present invention, flavor may be added to one or more layers of the contact adhesive 

10 layer, the active material reservoir layer and the backing layer. Preferably^ the 
flavor is added to the active m^crial reservoir layer containing peroxide so as to 
mask the tosle of peroxide-containing layer and give flavor to the patch. It is also 
prcfemble for the flavor to be added to the water insoluble backing layer for a 
sustained faint fragrance. 

15 In accordance with the present invention^ such substances as enzymes, 

particularly dexlranase or glucose oxidase, which cannot be used in conventional 
toothpaste due to their instabih'ty over time, may be used alone or in a mixture, tt 
is also possible to add papain, which i$ known to have teeth v^lening ef&cL 
Further, when applying tlie present invention for flie treatment of oral disease, 

20 Iriclosan, chloiliexidine, vitamin E or its derivatives, such as, vitamin E acetate as 
well as oxidants, chlorophyll or its derivatives which are elective iu rraioving fbul 
breath may be added with ttke flavor. 

It is known that staining due to tetracycline or smokmg, or intrinsic staining 
requires more time to be \^t»ed, compared to the staining due to food. Unlike 

25 &mlliar toodipastc, it is uncomfortable to attach and remove a teeth whitenuig patch 
for a long period of time. Accordingly, it is desirable to obtain a whitcmbg effect 
in as short time period as possible. In order to shorten fbe time requii^ for teeth 
whitening, a peroxide activator may be used along with peroxide, Since the 
stabilization of reactive peroxide in the patch is not easy, it is not preferable that a 
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pei-Dxide activator be added to tho layer contaizuiig peroxide. However, die patch 
according to fbc prcsoit Invwtion has a naulti-layer stnicturc of three or more layers 
so that the peroxide activator may be contained in other layers, such as &c contact 
adhesive layer, rather than the active material reservoir layer eonlaining peroxide. 
5 Of course, the present invention is not restricted to the addition of peroxide activator 
only to the contact adhesive layer. 

Any substance known to activate peroxide may be used as the peroxide 
activator of the present mvention, Metals such as Fe» Pe salts such as ferric 
chloride, Cu, Cu salts, Ca, Ca salts such as calcium hydroxide and calcium acetate, 

10 Mn, Ma salts, Pt, Pt salts, Pd, Pd salts> Ag, Ag salts, manganese gluconate, sodium 
bicarbonate, sodium hydroxide, activated charcoal and combinations thereof may be 
used as the peroxide activator. 

In an embodiment of the patch formulation according to the pi-esent 
invention containing a pemxide activator in die contact adhesive layer, the contact 

15 adhesive layer contains substantially no peroxide and comprises a hydrophilic glass 
polymer as the primary polymer, (hereby havmg little or no adhesive strength when 
in a pouch daring storage. When faydrated by water upon attachment to fbs teeth* 
the patch has substantial adhesive strcngdi along wlA die release of tfie peroxide 
activator, then a barrier layer containing neither peroxide nor po^osdic activator is 

2 0 dissolved, and subsequently, an active material reservoir layer containing peroxide is 
dissolved to release peroxide, which meets with the peroxide activator to accelerate 
its whitening efifect 



Prrferred Embodiments 

25 Preoaratioii examples 

Rxample IhIO. ComT >aiativ y sample 1-5 

In accordance with the compositions described below, the respective 
patches of Bxamples 1-10 and Comparalive Bxamples 1-5 are pitspared The layers 
are prepared usmg conventional extrusion or solvent casting processes. Each 
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solution as indicalcd below is prepared and coated onto a suitable carried' substrate or 
casting drum to prepare layers fay solvent casting, llie solution is dried to fium a 
film or layer. Prefembty, ^e backing layer is cast initially, and die active matctial 
reservoir layer and adhesive layer are subsequently cast thereon in sequence. 
5 Abbreviations used below have the following meanings. 
TKPP: tctrapotassium pyrophosphate 
SAPP: sodium acid pyrophosphate 
TSPP: tetrasodium pyrophosphate 



10 Bxamplo 1 

Solution for nrenaring contact adhesive laver 

Polyvinyl alcohol 10% 

Glycerin 3% 

Water to 100% 

15 Sol ution for preparing active material reservoir layer contai ni np peroxide 

Polyvinyl pyirolldono 22% 

Hydrogen peroxide S% 

Glycerin 10% 

UOianol 30% 

20 Water to 100% 
Solution for preparing backing layer 

Polyvinyl acetate S% 

Glycerin 5% 

Bthanol to 100% 



25 



Example 2 

Soludoii fbr prenaring cont^t adhesiyg laygr 
Polyvinylpyrrolidone S% 
Hydroxypropylmelhyl cellolose S% 
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J'ropylene glycol 


5% 




I -menthol (flavor) 


1% 




Bthanol 


to 100% 




Solution for preparing active material reservoir 


layer containing peroxide 


5 


Polyethylene oxide 


6% 




Polyvinyl pyrrolidone 






Sodium percarbonnte 


15% 




Propylene glycol 


3% 




Ethanol 


to lO0% 


10 


Solution for preparing backing laye^ 






£th>i cellulose 


16% 




Castor oil 


8% 




Bthanol 


to 100% 


15 


Exarnplc 3 






Solution forpreparinc contact adhesive layer 






Polyquatenuiim-39 


10% 




Water 


to 100% 




flolutfon for orcoarinff active material rcsenroir lavtsr eontainmff nemTi^ 


20 


Polyethylene oxide 


1S% 




Carbamide pero^dde 


10% 




Melliyl salicylate (flavor) 


0.4% 




Bdianol 


50% 




Water 


to 100% 


25 








Polyethylene 






Hxampje4 






S^Wqa fPC pfcpariflg pOTlact adhesive layer 
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Hydroxypropyl pellulose 


10% 


Gtliaiiol 


to 100% 


Soliitfon fonjrCDarincr active material reservoir layer containinci neroxide 


Polyvinyl pyrrolidon&-vinyl acebte copolymer 


20% 


Hydroxyethyl cellulose 


20% 


Hydrogen peroxide 


3% 


SAP? 


3% 


Alkyldiphenyloxidd disulphonate 


1% 




5% 




to 100% 


Solution for prepBrinE backing lavor 




Budmgit 


15% 


Propylene glycol 


5% 


Ethanol 


to 100% 


Example 5 




Solution for DtenarinfiLContact adhesive layer 




Uydroxypropyl cellulose 


10% 


Polyvinyl pyrrolidonc 


S% 


Btfaanol 


to 100% 


Solution for wenarine active material reservoir laver contRininf neroxide 


Polyalkylvinyl cdier-maleic acid copolymer 


12% 


Polyvinyl alcohol 


5% 


Tetrasodium pyrophosphate pcroxidate 


6% 


Sorbitan trioleate 


2% 


Glycerin 


5% 


NaOH 


appropriate 




0>Huplo7) 


Water 


to 100% 
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Solution for preparing backing layer 
Polymclhylmetbacrylato 8% 
Acetone to 100% 



5 KxJittiple 6 

S olu t i onjbr^prepag ingj^o nfao^ layer 

Polyalkylvinyl ethor-xnaleic acid copolymer 12% 

Glycerin 3% 

Sodium bicarbonate 5% 

10 Water to 100% 
Solutjon for preparing. bairier_layer 
Polyvinyl alcohol 1 0% 

Water to 100% 

Sidutimf oiLpreDaring active material reseryoir layer conlajning peroxide 

1 5 Polyvinyl pyirolidone 1 S% 

Hydrogen peroxide 1,5% 
Glycerin 5% 
Sorbltan faUy acid ester 3% 
Water to 100% 

20 Solution for preparing ha dcmg layer 

Bihyt cellulose 20% 
Eudmgit 5% 
Castor oil 12% 
Mint (flavor) 0^% 

25 Ethanol to 100% 

/R xample? 

Soltjtion for preparing contact a jhegiye ImX 

Polyaliylvinyl ether-maleic acid copolymer 1 2% 
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Glycerin 3% 

Sodium bicarbonate 10% 

Water to 100% 
Solution for preparing active material leservoit Liver coTit aining peroxide 

5 Hydroxypropyl cellulose 10% 

Polyvinyl pyrrolidone 10% 

Hydrogen peroxide 8% 

SAPP 1% 

Glycerin 5% 

10 Sorbitan monolaurate 1% 

Water to 100% 

Dackinfijayer 

Polyctliylene 

15 Example 8 

S olution for TOcparinp contact adhesive layer 

Polyethylene oxide 10% 

Glycerin 5% 

Calcium acetate 0. 1% 

20 Water to 100% 

Sojutign.fiM:_preparing bairier layer 

Polyvinyl pyrrolidone 35% 

Hydroxypropylniediyl cellulose 3% 

E(hanoI to 100% 
25 Solution for preparing active material rescivoir layer <apqta ip iiig peroxide 

Polyquatemium 10% 

Polyvinyl pyn-olidone 5% 

Calcium pcrcarbonate 2% 

Glycej-Jn 5% 
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Ethanol to 100% 

Backing lay er 

PoJyurclhanc 

5 Rxampleg 

Solution forff-epaiing contact adheaive layer 

Carboxypolymethylene 2% 

Fe 0.1% 

Water to 100% 
10 Solution for preparing barrier lAy ei^ 

Hydroxypropylmelhyl cellulose 5% 

Lemon Mint (tlavor) 0.3% 

Ethanol to 100% 

Solution for preparing active material reservoir laver ^Qntfli'Tyj^gpftTpirjjj^ 

15 Polyethylene oxide 10% 

Polyquatcmium 10% 

Hydrogen pcx-oxide 5% 

Propylene glycol 7% 

Etibanol to 100% 
20 Sol ution for prcnarinR backing laver 

Cellulose acetate phAalate 30% 

Castor oil 6% 

Mixture of acetone and ethanol 

(acetone:ethanoW:l) to 100% 



25 



Example 10 

Solntion for preparing contact adhesive layer 
Hydroxyethyl cellulose 20% 
Polyalkylvinyl clhcr-maleic acid copolymer 5% 
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NaOH appropriate 

(pHiipto8) 

Water to 100% 
Solution for preparing active material reservoir layer containing peroxide 

5 Polyquatemiiim 10% 

Polyvinyl pyrrolidone-vinyl acetate copolym^ 5% 

Sodium perearbonatQ 20% 

Glycerin 5% 

Ethanol to 100% 

10 Sohtion for preparinpjacrivc material rcseryosr layer 

Polyvinyl alcohol 35% 
De^tnanasc 0.1% 
Glucose oxidase 0.1% 
Water to 100% 

15 Solutioa for preparing backing laver 

Bihyl cellulose 25% 
Titanhnu dioxide 2% 
Yukafbrmer 2% 
Bfhanol to 100% 

20 

Comparative Example 1 

Solutio n for pre p arin g adhesive layer containing active material 
Polyvinyl alcohol 10% 
PE&>a5corbzc acid 6% 
25 Propylene glycol 3.1% 
Water to 100 

Solutjon for preparing backing laver 
Bbyl cellulose 10% 
Castor oil 4% 
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Hlhanol to 100 



Comparative Example 2 

S^ lutionLfor p i¥t parinj5LMhesiye„lay^r c QTit& iiii5R fli^tiye material 



5 Polyalkylviny! ether-maldc acid copolymer 20% 

Tetcasodkun pyrophofipliate perooddate 6% 

Dequest 0.1% 

Water to J00% 
Sohitton for nrenaring backing layer 

10 Polyvinyl acetate 5% 

Yukaforaer 5% 

Glycerin 6% 

Ethanol to 100% 



1 5 Comparative Example 3 

Soluttnn for Dreoaring adhesive lavcr containing active material 



Caiboxypolymethylcno 12% 

Hydrogen peroxide 5.3% 

Glycerin 80% 

20 Water to 100% 
Backing laye r 
Polyethylene 



Compaia-liye Bxample 4 
25 Solution for preparing gutti esive layer containing active ma terial 



Shellac 12% 
Tetrasodlum pyrophosphate pcraxidate S% 
NaOH appropriate 

(pHupto?) 
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Water 

Solutf on for preparing backing la yer 

Polyincthylmothacrylato 

Acetone 



to 100% 
8% 

to 100% 



Comparative Example 5 
go^hitipp^foxpreparii ig atlhesive layer contatr 
Polyallcylviuyl ether-npuileie acid copolyiner 
Hydrogen peroxide 
10 EBTA 
NaOH 

Water 

Solution for preparing backmfi: lay^ 
15 Ethyl cellulose 
Castor oil 
Htfaanol 



U 
12% 

3% 
0.15% 
appiopriate 
(pHupto 7) 
to 100% 

10% 
6% 

to 100% 



Jest Examples 
20 TeytW?^ampig I 

The patches prepared as described aboye were measured for changes of 
suiface condition after storing fbr one week at 40 '^C. The results are sbown in 
Table 1, in which O means Ibe condition widi increased stickiness and 
discoloration; and X means the condition without increased stickiness and 
25 discoloration. Further, the adhesiveness of the patches after being attached to the 
teeth was also detennined. In Table 1, +1 means good; 0 means ihir; and —1 means 
poor. 
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Tabic 1 





Increased 
Stickiness 


T\\ Of* rxl nrftHnn 




i > A III 1 tylW A 


X 


Y 

•/V 


* X 


BxamolG 2 


X 


X 


+1 


Bxample 3 


X 


X 


+1 


Examples 


X 


X 


+1 


Bxanxple 8 


X 


X 


+1 


Example 9 


X 


X 


+1 


Example 10 


X 


X 


+1 


CoaiparutLve 
BxacnolQ 1 


0 


0 


-1 


Comparative 
Example 2 


X 


X 


+1 


Comparative 
Example 3 


X 


X 


-I 


Compordtive 
Example 4 


0 


X 


0 


Comparative 
Example 5 


X 


X 


+1 



As seen in Table U the dry type patch, having a multi-layer structure of 



three or more layecs as in Examples 1, 2, 3, 5, 8, 9 and 10 or the dry type patch 
having dooble layers as in Comparative Examples 2 and S» which contain flie 
5 hydrophilio glass polymers in ^ adhesive layer, did not show increased stickiness 
and discoloration after being stored for one week at a temperature of 40 On Ae 
other band, the dry type patdi of two-layer slracture as m Comparative Example 1» 
which contains polyvinyl alcohol ps a hydiophilic glass polymer in the adhesive 
layer and uses ascorbic acid or derivatives thereof such as PEG-ascorbic acid as a 

10 whitening agent, showed increased stickiness and severe discoloration with the lapse 
of time. Furtlier, tlie dry type patch having a two-layer structure as in Comp?mitive 
Example 4, which uses shellac which has good compatibility with peroxide in the 
active material reservoir layer containing peroxide, showed increased stickiness. The 
wet type patch of Comparative Example 3, in which the adhesive layer is a gel, 

15 showed poor adhesive strength such that it detaclied from the teeth when the user 
coughed or spoke loudly, even though showing a good condition after being stored. 
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Test Example 2 

Teeth whitening effect of the patches prepaied above were measured 
according to llio following mefbod. 
5 (1) Preparation of contaminated hydroxyapatitB (HAP) tablet specimen 

Hydroxyapatite powder was foimed into a tablet by means of IR press. 
The resulting tablet was sintered at a temperature of 1000 ""C, molded by epoxy resin 
and etched using a strong acid. The tablet specimen was dipped in TSB (trypticase 
soybrotb) solution having tea, coffeCi iron and mucin dissolved therein and dried. 

10 Such contamination was repeated several times over one week. After the 
contamination, the specimen was washed under running water with a ixdld brushing 
to remove loose contaminants. Finally, Ibe specimen was dried at room 
temperature. 

(2) Evaluation of tecHi whitening effect 

15 Jnidal luminosity valueSj L (100 indicates white and 0 indicates black) of 

the respective specimens were measured by means of chromosoope. The teeth 
whitening patches prepared in the above Pr^aration Examples were attached to the 
specimens which bad been soaked in water. The spcdmens with the attached 
patches were stored in a thermohydrostat which had bem set to condition similar to 

20 Ihose m an oral cavity, that is, at a tempcratttne of 37 ^'C and a humidity of 95%, 
After a jme-deteimined time, the patches wer^ detached irom speclrnens. The 
detached specimens w^ washed with running water with a mild brushing and dried 
at room temperature. L value of each specimen waa measured. Difference of L 
values before and after attaching the patches, & L was calculated for each patdi. 

25 The results are shown in Table 2. 



Table 2 





^ L(lhour) 


A L(3houis) 


Ejcaiiiple4 


33.45± 1.65 


37.99± 0.31 


. Example S 


28.991 0.04 


36,84* 1.15 
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Bxampb 6 


40.1S± 2.31 


42.00+ 2.00 


Comparative 
Bxatnplc 1 


7.05± 1.71 


15.2d± 2.37 


Comparative 
Example 3 


14.55± 2.41 


30.35± 3.24 


Coinpaiative 
Bxatnolc 5 


14.73± 4.11 


32.25± 3.33 



As seen in Tabic 2, the patches of Examples 4 and 5 comprising peroxide 
along with polyphosphate as a whitening agent showed improved teeth whitening 
efTcct, when con^ared to those of Comparative Exainples 1, 3 and 5 conoprising 
peroxide alone. Further, the patch of Example 6 having four layers which contains 
5 a peroxide activator in the contact adhesive layer and peroxide in the active material 
reservoir layer showed prompt teeth whitening effect, compared to those coiUaimag 
no peroxide activator. 

TestExanrpteS 
10 Detennin^tiPn Of resM^^ m sMq 

The amount of residue on the skin after detaching the attached patches was 
determined by using a pecI-^IT tester as follows: Eadi patch was weighed and 
attached onto tho adhesion surface of a peel-off tester. After being d^ached 
mechanically, each patch was weighed and the amount of residue on the akin was 
15 calculated accarding to flie followfaig calculation: (the weigjht of patch before 
attachment - the wdght of paldi after peelH?fI)/(lhe weight of patch before 
attachment) X 100 (%). The results are ^own in Table 3. 



Tables 





Amount of residue on skin 


Example 3 


0% 


BxampleS 


0% 


Example 6 


0% 


Bxan^le? 


0% 


Comparative Example 1 


0% 


Comparative Exanople 3 


84% 
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Comparative Example 5 



0% 



As shown in Table 3, Ihc dry type patches having a two-layer or multi-^layer 
stTDClure of three or more laym had Utile or no amount of residue on the skin. On 
the other hand, the wet type patch of Comparative Example 3, in which Ihe adhesive 
layer is gel, showed extremely high amount of residue on skin even though using 
glass polymers were used. 



10 



15 



20 



Test ExEuoiplo 4 

In the teeth whitening patches prepared according to the I^reparation 
Examples, peroxide stability was eyahiated after being stored iix a pouch at the 
temperature of 40 '^C. 

Evaluation of peroxide content in patches 

A solvent mixture which is capable of dissolving all layers of the patdies 
was placed in an Erlenmeyer flask, An appropriate amount of the respective 
patches were weighed precisely, put into the flask and dissolved completely in the 
solvent mixture. 5. ml of 6 N HCl was added to the flask and about 2 g of 
potassium iodide was then dissolved in the solvent. The flask was kq>t for 1 hour 
in a cool and dark place. Then, the solution was titrated using 50 nM sodium • 
thiosulpbate and the peroxide content of the respective patches was quantified. The 
results are shown in Table 4. 



rablo4 






(40 "Cpou^ 


Residual penndde 


After 
4wcokB 


After 
8 weeks 


After 
12 weeks 


Example 4 


82% 


83% 


79% 


Example 7 


i9% 


85% 


80% 


Comparative Example 2 


80% 


73% 


50% 


Comparative Example 3 


82% 


$0% 


41% 


Comparative Example S 


78% 


C7% 


55% 



As shown in tabic 4^ the dry type patches of Examples 4 or 7 using* 
aikyldiphei^loxido disulphonate or sorbitan monolauratc as peroxide stabilizer 
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showed improved effect on flie stabilization of peroxide in tho teetii whitening 
patches, when compared to those of Comparative Bxamples 2 or 5 using Dequest or 
BDTA. 

Industrial Applicability 

As is apparent firom the above desciiption^ the dxy type patches for teeth whitening 
having multi-layer structure of three or more layers including a contact adhesive 
layer, active matezial reservoir layer containing peroxide and a backing layer 
according to the present invention have superior teeth whitening effect* Farther, 
the patches are excellent in their adhesiveness and peel-off properly, thereby bemg 
convenient to use. In addition, the peroxide-containing layer of tfie dry type 
patches according to the present invention doeis not stick to the hends or face during 
its attachment to the teeth. Furthennorei the peroxide-containing layer is covered 
and pralccted by other layers, which mdces it safe to the human body, Especially, 
the patches of the present invention show an excellent peroxide stability in the patch 
at a high temperature. 



10 
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What is ClaiTnedis: 

1. A diy type patch for whitening teeth having a multi-layer structure of 
three or more layers conqsiising a contact adiiesivc layer, a backing layer » and an 

5 active material reservoir layer which comprises a peroxide, a peroxide stabilizer, and 
a bydrophilic glass polymer and is positioned between the contact adhesive layer 
and the backing layer; 

wherein the contact adhesive layer is substantially firee of a teeth whitening 
agent and comprises a hydrophilic glass polymer as a base polymer such that the 
10 contact adhesive layer provides substantial adhesive attachment to the teeth when 
hydmted by water and placed in contact with the teeth and has insubstantial 
adhesiveness before hydration and attachment to tlie teeth, 

and the active material reservoir layer releases peroxide contamed therein 
subsequent to the hydration and attachment of the contact adhesive layer to the teeth. 

15 

2. TliB patch for whitening teeth of claim 1, wherein the peroxide contained 
in the active material reservoir layer is selected fiom the group consisting of 
hydrogen peroxide, carbamide peroxidcj calcium peroxide, sodium percarbonate, 

, sodium perborate^ t«:trasodium pyrophosphate poroxidaie and combinations thereof. 

20 

3. The patch for whitenfaig teclh of claim 1^ iTt^icrcin the hydn^hilio glass 
polymer is selected from the group consisting of polyalkylvhiyl efher-maleic acid 
copolymer, polyvinyl alcohol, polyataylic acid, Poloxamer ^ly(ethylen6 oxide)- 
polyCpropylene oxide)-poly(etlQrlene oxide) triblock copQlymer), polyvinyl 

25 pyrcolidone-vinyl acetate copolymer, polyethylene oxido^ polyvinyl pynolidone, 
Polyquatentium- 1 1 , Polyqual;enihim-39, carboxypolymeQiyl^e, 

hydroxypropylmethyl cellulose, hydroxyethyl celhilose, hydioxypiopyl cellulose, 
gelatin, sodium alghmte and combhiations tiiereof 
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4. The patch for whitening teeth of claim 1, whejcein Aie peroxide stabilizer 
contained in the active material resei-voir layer is selected tcom the group consisting 
of an alkylaryl sulphonatc, an alkyl sulphonate, an aJkyl carboxylate, an 
alkyldiphenyloxide di5ulphonaie> soibitan monolaurate» sorbitan monopalmitate, 

5 8orbitan nionostearate, sorbilan monooleatc, sorbitan trioleate^ a POE sorbitan &tty 
acid eater, a glycerin fatty acid ester, an organic acid monoglyceride, a sodium 
stearyl lactate, a polysoitate and combinations thereof- 

5. The patch for whitening teeth of claim 1, wherein the patch furdier 
1 Q comprises a polyphosphate. 

6. The patcji for whitening teeth of claim S, wherein the polyphosphate is 
selected Irom the group consisting of tetrasodium pyrophosphatci sodium acid 
pyrophosphate^ sodium hexametaphosphate, sodium tripolyphosphate, sodium 

15 potassium tripolyphosphate, todapotassium pyrophosphate^ acidic sodium 
metapolyphosphate, acidic sodium polyphosphate and combinations thereof. 

7. The patch for whitening teeth of claim 1, wherein the baotdng layer 
comprises a water-insoluble polymer selected ftom the group consisting of cellulose 

20 acetate phflialate, polyvinyl acetate, ethyl celhiloso, poIymethyhneChac^late, a 
metfaaccyloyletbyl betain/mefliacrylate copolymer^ a methacrylic acid copolymeri an 
aminoalkylmethaoylate copolymer and mixtures thereof. 

8. A dry type patch for whilcnuig teeth having a multi-layer structure of 
2 5 three or more layers comprising a contact adhesive layer^ an active material reservoir 

layer and a backing layer; 

wherein Hit contact adhesive layer is substautially free of a teeth whitening 
agent, and the active material reservoir layer comprises a peroxide and a hydrophilic 
glass polymer, as a base polymer, selected from Oic group consisting of polyviiq^l 
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pyrrolidoae-vinyl iicetate copolymer, polyethylene oxide* polyvinyl pynolidone; 
Polyquatenuum-1 1, Polyquatemimnr39, and combinatioiis tliereof. 

9. The patch for whitening teeth of claim 8, wherein the peroxide is selected 
5 fiom the group con^&tifig of hydiogen peroxide^ caibamide peroxide^ calcium 

peroxide, sodium pcrcaibonate, sodium perborate tetrasodiuxn pyrophosphate 
pcroxldate and combmation& diereof. 

10. llie patch for whitening teeth of claim 8, wherem the patch further 
1 0 coniprises a polyphosphate. 

11* The patch for whitening teeth of claim 10, wherein tiie polyphosphate is 
selected fiv^m the group consisting of tetrasodium pyiopho8phate> sodium acid 
pyrophosphate, sodium hcxametaphosphato, sodium tripotyphosphate^ sodium 
15 potassium tripolyphosphate^ tetrapotassiinn pyrophosphate, acidic sodium 
mctapolyphosphate, acidic sodiuni polyphosphate, and combinationa thereof, 

12. The patch ibr whitening teeth of claim 8, wherein the backing layer 
comprises cellulose acetate phtbalate, polyvinyl acetate, ethyl ceUuloaei 

20 polymethylmethacrylate, a methaccyloylefhyl betain/metliacrylate copolymer, a 
metfaaorylio add copolymer, on ominoalkylmetbacrylate cppolymer or mixtures 
thereof. 

13. Tho patch for whitening teeOi of claun 1 or 8, wherein the baclcmg layer 
2 5 contains one or more selected fi-om the group consisting of polyethylene, efhylmyl 

acetate, etb^vinyl alcoholj polyester and polyurcdiane. 

14. The pat(^ for whitening teeth of claim 1 or 8, wherein a peroxide 
activator is contaiticd in a layer which contains no peroxide. 
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15. Tho patch for whitening teeth of cloim 14, wherein the peroxide 
activator is selected from the group consisting of Fe, a Fe salt» Cu» ^ Cu salt» Ca, a 
Cu satt^ Mn, a Mn salti Ft, a Ft salt, Fd» a Fd salt, Ag, a Ag salt manganese 
gluconate, activated charcoal, sodium bicarbonate, sodium hydroxide and 

5 combinations thereof. 

1 6. The patch for whitening teeth of claim 1 or 8> wherein the patch further 
comprises a protective layer between the contact adhesive layer containing a 
peroxide activator and the active material reservoir layer containing a peroxide. 

0 

1 7. Tho patch for whitening teeth of clafan 1 or 8, wherein a flavor is added 
to one or more of the contact adhesive layerj the active matcdal reservoir layer and 
the backing layer. 
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